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The aim of this work was the development of a new industrial electrodeposition process based on 
the application of current pulses, that is, through the application of a non continuous current that varies in 
time according to a predetermined protocol. The principal advantage of pulsed current is that it can be used 
to reduce significantly the grain size of the electrodeposited metals, being even possible the synthesis of 
nano-crystal materials. Those materials exhibit unusual improved properties as hardness, corrosion and 
wear resistance or electrical conductivity, which make them specially recommended for its use in the field of 
micro- and nano-technologies. 

 

This project was focused on the use of pulse plating techniques for the reduction of the grain size of 
copper layers to be used in different industrial sectors, namely the fabrication of automotive parts, in case of 
Maier S. Coop. (Basque Country) and printed circuit boards by Austria Technologie and Systemtechnik, 
AT&S (Austria). The characterization of the nano-structured layers was performed by AGH-University of 
Science and Technology of Kracow (Poland). 

 

Maier S. Coop., which is a company situated in a competitive place in the international market of 
injection and electroplating of plastics, was demanding the reduction of the deposition time in the 
intermediate step of copper plating in order to decrease production costs. However, a coating thickness 
reduction would affect important properties such as brightness, levelling and corrosion resistance. A viable 
solution to decrease significantly the copper grain size was the use of pulse plating techniques in order to 
produce denser and more compact coatings maintaining the layer properties even for lower coating 
thickness. 

 

On the other hand, composite coatings produced by electrodeposition of particles within a metal 
matrix are widely used in order to enhance specific properties, i.e. mechanical and chemical stability, of 
materials. Different types of particles, with particle sizes ranging from less than 10 nm up to 100 nm, can be 
used for the incorporation into the metallic matrix. The combination of nano-particles with a nano-structured 
copper matrix could generate new functionalities, e.g. defined conductivity, enhanced mechanical strength 
(dispersion hardening) and specified wetting behaviour. As in case of nano-structured copper, specially 
developed electrochemical techniques, particularly pulsed techniques, were used for the production of such 
nano-functional layers. These techniques, compared with direct current deposition, enable the refinement of 
metal grains and the production of nano-crystallites with a narrow size distribution, making possible a better 
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distribution of the particles incorporated within the metal. The goal of the investigations carried out by AT&S 
in this project was the production of a new functional material based on copper matrices with specified 
properties. 

 

In addition, the development of a suitable methodology for the characterization of nano-structures 
was required, because the conventional methods for characterizing electrodeposited coatings are not 
adequate for structures in the order of nanometers. The Faculty of Metals Engineering and Industrial 
Computer Science of the AGH University of Science and Technology of Kracow had the experience and 
equipment necessary to develop and perform the required characterization of the coatings produced by the 
Basque and Austrian partners. 
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�� MTC Maier Technology Centre,Spain, Basque Country  

CIDETEC Centre for Electrochemical Technologies, Spain, Basque Country  
AT&S Austria Technologie & Systemtechnik Aktiengesellschaft , Austria  
ECHEM Kompetenzzentrum für angewandte Elektrochemie GmbH, Austria  
AGH-University of Science and Technology of Kracow, Poland �
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Duration: 01/09/2006-31/12/2008 
Cost: 740.000 € 
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Coordinator:  Maier S. Coop 
E-mail:   monsol@mtc.maier.es 
Tel:  +34946259265 


